Variants of human tissue-type plasminogen activator. Fibrin binding, fibrinolytic, and fibrinogenolytic characterization of genetic variants lacking the fibronectin finger-like and/or the epidermal growth factor domains.
Tissue-type plasminogen activator (t-pa) is a serine protease comprising four different putative structural domains with homologies to fibronectin finger-like structures (finger), epidermal growth factor, kringle structures, and the active site of serine proteases. Only the finger and epidermal growth factor domain are each entirely encoded by unique single exons. We assessed the functional contribution of these two structural domains by making mutants precisely deleted for one or both of the relevant exons. The three mutant genes were expressed in monkey cells, and the variant proteins, purified from the culture medium, were characterized for their fibrinolytic activity, fibrinogenolytic potential, and affinity for fibrin. No significant difference in any biochemical property was observed among the variants. All three variants retained a catalytic dependence on cyanogen bromide fragments of fibrinogen which could not be distinguished from the wild-type enzyme. The activities of the variants were also very similar to that of wild-type t-pa, showing no detectable fibrinogenolytic potential in human plasma at activator concentrations of 500 IU/ml, or when their fibrinolytic activity was tested in human plasma using the 125I-labeled fibrin clot lysis assay at activator concentrations of 150 IU/ml or greater. However, the variants were markedly defective in fibrinolysis at low activator concentrations such that essentially no fibrinolysis was detected at 15 IU/ml. Measurement of fibrin binding showed that the variants lacked the high fibrin binding characteristic of wild-type t-pa. These results demonstrate that the fibrin specificity and fibrin-dependent activity of t-pa are independent of the protein's high affinity for fibrin. The implication of these results is that the t-pa variants would be ineffective activators at a physiological concentration of approximately 2 IU/ml but would be expected to behave similarly to wild-type t-pa at the steady-state plasma concentrations of 0.75-1.25 micrograms/ml (approximately 500 IU/ml) currently required for coronary reperfusion in patients receiving t-pa for acute myocardial infarction (Garabedian, H.D., Gold, H.K., Leinbach, R.C., Yasuda, T., Johns, J.A., and Collen, D. (1986) Am. J. Cardiol. 58, 673-679).